Plant cell growth requires an increase in surface area which is achieved by the de novo synthesis and delivery of new cell membrane and cell wall components from the interior of the cell to the cell surface. This delivery is accomplished by secretory vesicles that dock to and ultimately fuse with the plasma membrane in a process called exocytosis. The new membrane and cell wall, combined with a careful loosening of the existing wall, then allows the internal turgor pressure to increase the cell size. Good experimental systems to study this process of cellular growth are tip growing cells, such as pollen tubes or root hairs, since exocytosis and wall modification are limited to a small area at the growing apex of these cells (Gu and Nielsen, 2013; Hepler et al., 2013) .
Delivery of secretory vesicles to the plasma membrane is a carefully orchestrated process and depends on a number of protein complexes that ensure proper targeting of these vesicles to the correct recipient membrane ( Zárský et al., 2009 ). Among these complexes, the exocyst has received increasing attention over recent years as it mediates the initial tethering event that binds the vesicle to the target membrane before additional protein machineries, such as Rab and SNARE proteins, carry out the actual fusion event. The exocyst was first identified in budding yeast and is highly conserved in all eukaryotes (TerBush and Novick, 1995) . The entire complex consists of eight different proteins that are thought to be recruited to the plasma membrane by its Sec3 and Exo70 subunits ( Zárský et al., 2009) . Interestingly, the Exo70 subunit has seen a dramatic duplication of paralogous genes in plants so that Arabidopsis thaliana encodes 23 different isoforms (47 in rice). This raises the obvious question of why plants require so many different Exo70 proteins and whether there is specialization of function.
A study in this issue of Plant Physiology (Synek et al., 2017) sheds a new, unexpected light on this gene family by revealing a novel role for the two EXO70C paralogs in Arabidopsis. Synek and coworkers report that EXO70C1 and EXO70C2 do not bind to the plasma membrane and instead are found only diffusely distributed in the cytoplasm of Arabidopsis pollen tubes. Curiously, knockouts of EXO70C2 resulted in pollen tubes that grew significantly faster than wild-type, suggesting that EXO70C normally counteracts growth (Synek et al., 2017 ). This conclusion is also supported by recent experiments in tobacco (Nicotiana tabacum) pollen where transient over-expression of NtEXO70C2 resulted in reduced growth and membrane invaginations at the apex (Sekereš et al., 2017) . Closer inspection of exo70c2 mutants in this new study also revealed that mutant pollen tubes could not maintain their high speed of growth and instead frequently had partial bursts that released some cytoplasm and stopped growth, suggesting that the integrity of the apical cell wall was compromised (Synek et al., 2017) . Indeed, staining of the growing tubes with calcofluor, which labels cellulose, demonstrated that the wall at the tip of exo70c2 pollen tubes was thinner, which could explain the frequent blowouts. The interpretation of a more fragile wall is also consistent with the observation of Synek et al. that mutant pollen tubes retained more pectins within the cell instead of secreting them into the wall (Synek et al., 2017 ).
These results demonstrate that EXO70C is required to maintain the finely tuned balance between exocytosis and wall modification to maintain a growth rate that is sustainable for long periods. Interestingly, a similar phenotype was described recently for the rbohh rbohj double mutant, which also can reach very high growth rates and also shows an increased burst rate (Lassig et al., 2014) . RBOH genes encode NAD(P)H oxidases that produce reactive oxygen species (ROS) required for wall stiffening. It is tempting to speculate that the loss of EXO70C up-regulates growth by upsetting the balance between insertion of new membrane and wall stiffening. Importantly, this shift is likely quite subtle as more substantial interference with wall stiffness would lead to a complete loss of wall integrity and inability to grow, as illustrated by the csld1 and csld4 mutants that affect cellulose synthesis and lead to bursting of pollen tubes soon after germination (Wang et al., 2011) .
The discovery of the EXO70C subunits as likely negative regulators of exocytosis opens the door to a number of new research avenues. One obvious path to follow is the elucidation of the mechanism by which EXO70C subunits exert their effect. This isoform is not recruited to the plasma membrane and does not appear to interact with other subunits of the exocyst (Synek et al., 2017) , raising the possibility that it functions indirectly by blocking other exocyst regulators such as ROH1 (Kulich et al., 2010; Synek et al., 2017) . In addition, the phenotype of the exo70c2 mutant invites close investigation of the complex coordination of exocytosis, endocytosis, and wall formation (Hepler et al., 2013) . The fact that exo70c2 pollen tubes maintain their normal geometry while reaching much higher growth rates suggests that the central feedback loops are still functioning normally but are tweaked for faster growth. Analysis of this mutant may therefore provide new insights into the tip growth machinery and possibly even into larger evolutionary questions such as the
